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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD OF MANUFACTURING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/779,410, filed on Jul. 18, 2007, which
claims priority to Korean Patent Application No. 2006-67499
filed on Jul. 19, 2006 and all the benefits accruing therefrom
under 35 U.S.C. §119, and the contents of which in their
entirety are herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (“LCD”) panel and a method of manufacturing the LCD
panel. More particularly, the present invention relates to an
LCD panel and a method of manufacturing the LCD panel
capable of reducing or preventing metal erosion due to crack
generation by a conductive dot.

[0004] 2. Description of the Related Art

[0005] Recently, CRTs (Cathode Ray Tubes) are most
widely used as display devices. However, since CRTs have
the difficulty in implementing slim, light products, alternative
display types have been developed and used. These display
types include flat panel displays (“FPDs”) such as liquid
crystal displays (“LCDs”), plasma display panels (“PDPs”),
organic light emitting diodes (“OLED”), and other types of
flat panel displays. Of these display types, LCDs, which have
low power consumption, high resolution, and a large display
area, are the most widely used.

[0006] LCDs display an image by adjusting light transmit-
tance of a liquid crystal using an electric field. Generally,
LCDs include a color filter substrate and a thin film transistor
substrate opposing the color filter substrate, with the liquid
crystal interposed therebetween.

[0007] The color filter substrate includes, as an upper sub-
strate, a black matrix for preventing light leakage, color filters
for implementing colors (usually red, green, and blue), and a
common electrode for applying a common voltage to the
liquid crystal.

[0008] Thethin film transistor substrate includes, as a lower
substrate, gate lines and data lines crossing the gate lines, thin
film transistors each formed in pixel regions defined by adja-
cent crossing gate and data lines, and pixel electrodes con-
nected to the thin film transistors. Additionally, a conductive
dot for supplying the common electrode with a common
voltage is formed between the thin film transistor substrate
and the color filter substrate. A common voltage supplying
pad which delivers the common voltage supplied from an
external power source is formed on the thin film transistor
substrate, as is a contact electrode portion connected to the
common voltage supplying pad and the conductive dot.
[0009] The contact electrode portion is connected to the
common voltage supplying pad, and includes a first contact
electrode formed under an insulating layer and a second con-
tact electrode connected to the first contact electrode through
a contact hole that penetrates the insulating layer. The con-
ductive dot is formed on the second contact electrode. In order
to reduce contact resistances of the first contact electrode and
the second contact electrode, the contact hole is formed to
have an area greater than a cross-sectional area of the con-
ductive dot.
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[0010] Because of the pressure of the conductive dot, a
crack may be generated on the second contact electrode.
Moisture can then penetrate into the first contact electrode
through the generated crack, thereby eroding the first contact
electrode. In particular, if the first contact electrode is formed
using aluminum or an aluminum alloy, etc. a serious erosion
problem may occur.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention provides a liquid crystal dis-
play (“LCD”) panel and a method of manufacturing the LCD
panel capable of preventing (or reducing the occurrence and/
or severity of) metal erosion in an area in which a conductive
dot is formed.

[0012] In an exemplary embodiment of the present inven-
tion, a liquid crystal display panel includes a common elec-
trode formed on an upper substrate; a first electrode formed
on a lower substrate opposing the upper substrate to receive a
common voltage; a conductive dot formed between the upper
substrate and the lower substrate and positioned to supply the
common electrode with the common voltage; an insulating
layer having a contact hole exposing the first electrode; and a
second electrode formed on the insulating layer to connect the
conductive dot and the first electrode, wherein a cross sec-
tional area of the conductive dot is greater than a cross sec-
tional area of an opening of the contact hole.

[0013] The display panel may further comprise a second
contact hole connecting the first electrode and the second
electrode.

[0014] Thedisplay panel may further comprise a pixel elec-
trode formed on the lower substrate and configured to gener-
ate an electric field in a region between the common electrode
and the pixel electrode based on a potential difference
between the pixel electrode and the common electrode; and a
thin film transistor connected with the pixel electrode.
[0015] The display panel may further comprise a storage
voltage supply line connected to the first electrode; and a
storage electrode forking from the storage voltage supply line
and formed to at least partially overlap the pixel electrode.
[0016] In some embodiments, the first electrode is formed
of the same metal material as that of a gate electrode of the
thin film transistor.

[0017] Insome embodiments, the first electrode includes at
least two layers.

[0018] In some embodiments, the first electrode may be
formed of the same metal material as that of the source elec-
trode and the drain electrode of the thin film transistor.
[0019] In some embodiments, second electrode is formed
of the same material as that of a pixel electrode.

[0020] Insomeembodiments, aplurality of conductive dots
are formed with plural number, and the display panel may
further comprise a connection line connecting at least some of
the conductive dots with one another.

[0021] Insome embodiments, the conductive dot is formed
of at least one of gold, silver, and alloy thereof.

[0022] In an exemplary embodiment of the present inven-
tion a method of manufacturing a liquid crystal display panel
includes preparing a color filter substrate comprising a com-
mon electrode formed on an upper substrate; preparing a
lower substrate opposing the upper substrate and comprising
a first electrode, an insulating layer having a contact hole
exposing the first electrode, a second electrode formed on the
insulating layer and in the contact hole adjacent the first
electrode to provide electrical communication with the first
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electrode, a pixel electrode configured to generate an electric
field in the region between the common electrode and the
pixel electrode based on a potential difference between the
pixel electrode and the common electrode, and a thin film
transistor connected to the pixel electrode; forming a conduc-
tive dot to overlap the contact hole between the common
electrode and the second electrode and to overlap an area
peripheral to an opening of the contact hole and in commu-
nication with the common electrode and the second electrode;
and assembling the upper substrate and the lower substrate.

[0023] The method may further comprise forming a second
contact hole in the insulating layer to connect the first elec-
trode and the second electrode.

[0024] The preparing of the lower substrate may further
include forming a storage voltage supply line connected to the
first electrode and configured to supply a storage voltage; and
forming a storage electrode extending from the storage line
and positioned at least partially overlapping the pixel elec-
trode.

[0025] In some embodiments, the first electrode is formed
of the same metal material as the gate electrode of the thin
film transistor.

[0026] In some embodiments, first electrode may be
formed of two or more layers.

[0027] In some embodiments, the first electrode is formed
of the same metal as the source electrode and the drain elec-
trode of the thin film transistor.

[0028] In some embodiments, forming the conductive dot
comprises forming a plurality of conductive dots including a
first conductive dot and a second conductive dot, and wherein
the method further comprises forming a connection line con-
necting the first and second conductive dots.

[0029] Insomeembodiments, the conductive dot is formed
of at least one of gold, silver, or alloy thereof on the lower
substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and other features and advantages of the
present invention will become readily apparent by reference
to the following detailed description when considered in con-
junction with accompanying drawings, wherein:

[0031] FIG.1isaplanview showinga liquid crystal display
(“LCD”) panel in accordance with an exemplary embodiment
of the present invention;

[0032] FIG.2 isacross-sectional view taken along lines I-I'
and V-V' of FIG. 1 for showing the LCD panel in accordance
with an exemplary embodiment of the present invention;
[0033] FIG. 3 is a cross-sectional view showing a cross
section of a double-layered gate pattern in the LCD panel
shown in FIG. 2;

[0034] FIGS. 4A to 8 are cross-sectional views showing a
method of manufacturing a thin film transistor substrate with
mask processes in accordance with an exemplary embodi-
ment of the present invention;

[0035] FIG. 9 is a cross-sectional view of the LCD panel in
accordance with an exemplary embodiment of the present
invention; and

[0036] FIGS. 10 to 14 are cross-sectional views showing a
method of manufacturing the thin film transistor substrate
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with mask processes in accordance with an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Exemplary embodiments of the present invention
are described with reference to the accompanying drawings in
detail. The same reference numbers will be used throughout
the drawings to refer to the same or like parts. Detailed
descriptions of well-known functions and structures incorpo-
rated herein may be omitted to avoid obscuring the subject
matter of the present invention.

[0038] While the present invention is susceptible of
embodiment in many different forms, there are shown in
drawings and will be described herein in detail specific
embodiments thereof, with the understanding that the present
disclosure is to be considered as an exemplification of the
principles of the invention and is not intended to limit the
invention to the specific embodiments illustrated.

[0039] FIG.11is aplanview showing aliquid crystal display
(“LCD”) panel in accordance with an exemplary embodiment
of the present invention, and FIG. 2 is a cross-sectional view
taken along lines I-I' and V-V' of FIG. 1 for showing the LCD
panel in accordance with a first embodiment of the present
invention.

[0040] TheLCD panel shown in FIGS. 1 and 2 comprises a
thin film transistor substrate 20 and a color filter 10 substrate
assembled by a sealant 150 with a liquid crystal interposed
therebetween. The LCD panel according to an exemplary
embodiment of the present invention includes a common
electrode 130 formed on an upper substrate 100, a first elec-
trode 300 formed on a lower substrate 200 opposing the upper
substrate 100 to receive a common voltage Vcom, a conduc-
tive dot 140 formed between the upper substrate 100 and the
lower substrate 200 to supply the common voltage Vcom to
the common electrode 130, insulating layers 220, 270 having
a first contact hole 310 exposing the first electrode 300, and a
second electrode 330 formed on the insulating layers 220,270
to connect the conductive dot 140 and the first electrode 300.
The surface area of the first contact hole 310 is formed to be
smaller than the surface area of the conductive dot 140.
[0041] More specifically, the color filter substrate 10
includes a black matrix 110 and a color filter 120 sequentially
formed on the upper substrate 100, and the common electrode
130. The black matrix 110 is formed on the upper substrate
100 in a matrix to divide the upper substrate 100 into a
plurality of cell areas in which the color filter 120 is formed,
and to prevent light interference of adjacent cells and reflec-
tion of external light. The color filter 120 is formed as red,
green and blue colors in the cell area divided by the black
matrix 110 to transmit red, green, blue light, respectively. The
common electrode 130 is a transparent conductive layer
deposited on the whole surface of the color filter 120 and in
operation supplies the common voltage Vcom, which is a
reference value, through the conductive dot 140. Since the
color filter 120 has stepped structure, the common electrode
130 formed on the color filter 120 also has stepped structure.
An overcoat layer (not shown) may be formed between the
color filter 120 and the common electrode 130 and improves
the flatness the common electrode 130. Therefore the over-
coat layer prevents the common electrode from having a
stepped structure.

[0042] The thin film transistor substrate 20 includes the thin
film transistor connected with a gate line 215 and a data line
245, apixel electrode 290 connected to the thin film transistor,
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a common voltage supply line 362 supplying the common
voltage Vcom from an external power source (not shown), the
first electrode 300 connected with the common voltage sup-
ply line 362, and a second electrode 330 connected with the
common electrode 130 through the conductive dot 140 and
formed to overlap the first electrode 300. Thin film transistor
substrate 20 further includes the first contact hole 310 formed
to penetrate the insulating layers 220, 270 and exposing the
first electrode 300, and the second electrode 330 is connected
with the first electrode 300 through the first contact hole 310.
The cross sectional area of the conductive dot 140 in the
region between substrates 10 and 20 is greater than the cross
sectional area of the first contact hole 310 at the opening of
first contact hole 310.

[0043] The thin film transistor selectively supplies the pixel
electrode 290 with a data signal from the data line 245 in
response to a gate signal from the gate line 215. In order to do
so, the thin film transistor includes a gate electrode 210 con-
nected to the gate line 215, a source electrode 260 connected
to the data line 245, and a drain electrode 250 connected to the
pixel electrode 290. An active layer 230 overlaps the gate
electrode 210 with the gate insulating layer 220 therebe-
tween, and the active layer forms a channel between the
source electrode 260 and the drain electrode 250. An ohmic
contact layer 240 is provided for ohmic contact between the
active layer 230 and the drain electrode 250 and the source
electrode 260.

[0044] The pixel electrode 290 is connected to the drain
electrode 250 exposed through a pixel contact hole 280 in
each sub-pixel area. A potential difference between the pixel
electrode 290 and the common electrode 130 receiving the
common voltage Vcom generates a vertical electric field. The
electric field drives liquid crystal molecules having dielectric
birefringence that are aligned between the thin film transistor
substrate 20 and the color filter substrate 10. Light transmit-
tance varies according to the movement of the liquid crystal
molecules within the pixel area, so that a gray scale can be
implemented by varying the potential difference between the
common electrode and the pixel electrode.

[0045] A plurality of metal pads which supply an electric
signal from outside (for example, a power source signal
including the common voltage Vcom, a control signal, an
image signal, etc.) are formed on the thin film transistor
substrate 20, but not overlapping the color filter substrate 10.
Herein, the common voltage pad 360 supplies the common
voltage Vcom and is connected to the first electrode 300. The
common voltage pad 360 includes a first common pad elec-
trode 361. First common pad electrode 361 may be formed of
the same metal material as that of a gate metal, for example,
the gate line 215, the gate electrode 210, etc. or of the same
material as a data metal, for example, the data line 245, drain
and source electrodes 250, 260, etc. The common voltage pad
360 further includes common voltage supply line 362 extend-
ing from the first common pad electrode 361 and connected
with the first electrode 300, where the pad contact hole 363 is
formed to penetrate the gate insulating layer 220 and a pro-
tective layer 270, and the second common pad electrode 364
directly connected to an external power source and connected
with the first common pad electrode 361 through the pad
contact hole 363. It is preferable that the second common pad
electrode 364 is formed of the same conductive material as
that of the pixel electrode 290.

[0046] As shown in FIG. 1, the first electrode 300 is con-
nected through the common voltage supply line 362 and is
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formed in the non-display area of the thin film transistor
substrate 20. The first electrode 300 is formed of the same
metal material as that of the gate metal layer; for example, the
gate line 215, the gate electrode 210, etc. Accordingly, the
first electrode 300 is formed at the same metal layer during the
process step in which the gate patterns of the gate line 215, the
gate electrode 210, etc. are formed. The first electrode 300
may include Cr, Al, Cu, Mo, Ag, or an alloy thereof.

[0047] Another embodiment is shown in FIG. 3. As shown
in FIG. 3, the gate metal layer may be formed to reduce signal
delay in signal transmission and to reduce voltage drop that
occurs due to a resistance inside the metal layer. The gate
metal layer of FIG. 3 is formed of more than a single layer. In
the illustrated embodiment, the gate metal layer has a two
layer gate electrode 210a and 2105, and a two layer storage
electrode 216a and 2164 to improve contact properties with
the lower substrate 200 and the gate insulating layer 220. The
first electrode 300 may be formed of at least two layers; for
example, first electrode layers 300a and 3005 like the gate
metal layer. The first contact hole 310 penetrates the gate
insulating layer 220 and the protective layer 270 to expose the
first electrode 300. The first contact hole 310 is formed at a
position corresponding to an area where the conductive dot
140 is formed. The first contact hole 310 exposes the first
electrode 300. The cross sectional area of the conductive dot
140 in the region between substrates 10 and 20 is greater than
the cross sectional area of the first contact hole 310 at the
opening of first contact hole 310. Accordingly, the conductive
dot 140 covers the first contact hole 310 and a peripheral area
proximate the first contact hole 310 and blocks humidity that
may penetrate from an outside the display panel. As a result,
although the second electrode 330 gets damaged due to the
conductive dot 140, penetration of humidity into the first
electrode 300 is substantially reduced or eliminated, and thus
erosion of the first electrode 300 may be prevented.

[0048] The second electrode 330 is connected with the first
electrode 300 via the first contact hole 310 and formed to
overlap the first electrode 300. The second electrode 330 may
be formed of a conductive material, such as, for example, ITO
(Indium Tin Oxide) or IZO (Indium Zinc Oxide), etc. which
has a strong waterproof property. In other words, the second
electrode 330 is preferably formed of the same conductive
material as that of the pixel electrode 290.

[0049] The conductive dot 140 is an element including a
conductive dot of silver (Ag) or gold (Au) in a sealant. The
conductive dot 140 is formed between the second electrode
330 and the common electrode 130 to supply the common
voltage Vcom applied from outside the display panel an exter-
nal power source to the common electrode 130.

[0050] Meanwhile, as shown in FIG. 1, the second contact
hole 320 is also formed to increase the contact area of the first
electrode 300 and the second electrode 330 adjacent to the
first contact hole 310. In other words, when the contact area of
the first contact hole 310 is reduced, the contact resistance is
increased. As a result, since a voltage drop due to contact
resistance occurs when the common voltage Vcom is sup-
plied to the common electrode 130, increasing the contact
area of the first electrode 300 and the second electrode 330 via
the second contact hole 320 and reducing the contact resis-
tance reduces the voltage drop.

[0051] The common voltage Vcom is often used as a stor-
age voltage Vst supplied to a storage electrode 216 of the
LCD panel. In order to do so, the thin film transistor substrate
20 further includes a storage voltage supply line 340 con-
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nected with the first electrode 300, and the storage electrode
216 forks from the storage voltage supply line 340 (e.g.,
extends from storage voltage supply line 340 in a perpendicu-
lar direction, as shown in FIG. 1).

[0052] AsshowninFIGS.1to 3, the storage voltage supply
line 340 is formed of the same metal material as that of a gate
metal layer including the gate line 215, the gate electrode 210,
and the first electrode 300. The storage voltage supply line
340 is formed parallel to the data line 245 to supply the
storage electrode 216 with the storage voltage Vst.

[0053] The storage electrode 216 forks from the storage
voltage supply line 340 and is formed parallel to the gate line
215. The storage electrode 216 overlaps the pixel electrode
290 to form a storage capacitor. The storage electrode 216 is
formed parallel to the gate line 215 or may be formed to
overlap the pixel electrode 290 along the peripheral portion of
the pixel electrode 290.

[0054] In some embodiments, an LCD panel according to
an exemplary embodiment of the present invention may
include a plurality of the conductive dots 140. For example,
when the common voltage Vcom supplied to the common
electrode 130 is supplied by a single conductive dot 140, a
small voltage difference can occur between the common volt-
age Vcom of one end area of common electrode 130 where the
common electrode 130 is connected to the conductive dot 140
and the common voltage Vcom of the other end area of the
common electrode 130. In other words, a voltage drop may
occur due to resistance of the common electrode 130 while
the common voltage Vcom is supplied from one end to the
other end. Further, even if the common voltage Vcom is used
as the storage voltage, voltage drop of the common voltage
Vcom supplied to the common electrode 130 may occur.
Accordingly, a plurality of conductive dots 140 may be
formed so that the common voltage Vcom supplied to the
common electrode 130 has substantially the same voltage on
the front surface of the common electrode 130.

[0055] As shownin FIG. 1, at least one conductive dot 140
is formed at a second corner of the non-display area of the thin
film transistor substrate 20 in addition to the conductive dot
140 formed as described above (in a first corner of the non-
display area of the thin film transistor substrate 20). The LCD
panel further includes a connection line 350 connecting the
conductive dots 140 with one another and extending between
adjacent conductive dots 140. The connection line 350 is
formed of the same metal material as that of the first electrode
300 and positioned between the first electrodes 300.

[0056] Referring to FIGS. 1, 4A to 8, a method of manu-
facturing a thin film transistor substrate according to an exem-
plary embodiment of the present invention will be now
described with reference to a number of mask processes.
[0057] FIGS. 4A and 4B are cross-sectional views showing
a first mask process in the method of manufacturing the thin
film transistor substrate according to a first exemplary
embodiment of the present invention.

[0058] Referring to FIG. 4A, gate patterns including the
gate line 215, the gate electrode 210, the first electrode 300,
the common voltage supply line 362, and the first common
pad electrode 361 are formed on the lower substrate 200.
[0059] More specifically, a gate metal layer including a
metal material such as Cr, Al, Mo, Ag, Cu, etc., or an alloy
thereofis deposited on the lower substrate 200 by a sputtering
or other method. Then, gate patterns including the gate line
215, the gate electrode 210, the first electrode 300, the com-
mon voltage supply line 362, and the first common pad elec-
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trode 361 are formed using a photolithography process. Addi-
tionally, the storage voltage supply line 340 connected with
the first electrode 300 and the storage electrode 216 that forks
from the storage voltage supply line 340 may be formed at
this time. If a plurality of conductive dots is formed, the
connection line 350 connecting the first electrodes 300 con-
nected with the conductive dots may also be formed.

[0060] Insomeembodiments, as shown in FIG. 45, the gate
patterns may be formed as multi-layer structures; e.g., with a
double layer structure. FIG. 45 shows a gate electrode with
layers 210a and 2105, a two-layer storage electrode with
layers 216a and 2165, and a two-layer first electrode with
layers 300a and 3005. In other words, a double gate metal
layer is deposited on the lower substrate 200 using a sputter-
ing or other method, and then the gate pattern is formed by a
photolithography process using the same mask to form the
double-layered gate pattern.

[0061] FIG. 5 is a cross-sectional view showing a second
mask process in the method of manufacturing the thin film
transistor substrate according to the first exemplary embodi-
ment of the present invention.

[0062] Referring to FIG. 5, the gate insulating layer 220
covering the gate pattern is formed on the gate pattern. The
gate insulating layer 220 comprises an inorganic material,
such as, SiNx or SiOx, etc. After forming gate insulating layer
220, semiconductor patterns including the active layer 230
formed of an amorphous silicon and the ohmic contact layer
240 formed of an impurity doped amorphous silicon are
formed on the gate insulating layer 220. The semiconductor
patterns are formed by sequentially depositing material for
the active layer 230 and the ohmic contact layer 240 and
patterning the material by a photolithography process using a
second mask.

[0063] FIG. 6 is a cross-sectional view showing a third
mask process in the method of manufacturing the thin film
transistor substrate according to the first exemplary embodi-
ment of the present invention.

[0064] Referring to FIG. 6, a data pattern including a data
line 245 crossing a gate line 215, a source electrode 260
connected with the data line 245, and a drain electrode 250
facing the source electrode 260 is formed on a gate insulating
layer 220 and on the semiconductor patterns. The data pattern
is formed by depositing a data metal layer on the gate insu-
lating layer 220 and the semiconductor patterns (including
active layer 230 and ohmic contact layer 240) and patterning
the data metal layer using a third mask by a photolithography
process. The data metal layer may includes a metal, such as,
Al, Mo, Cu, Cr, Tij, etc. or alloy thereof.

[0065] Then, the active layer 230 is exposed by removing
the ohmic contact layer 240 between the source electrode 260
and the drain electrode 250.

[0066] Although the method of manufacturing the thin film
transistor substrate according to the first exemplary embodi-
ment of the present invention describes that the semiconduc-
tor patterns including layers 230 and 240 and the data patterns
including elements 245, 250, and 260 are formed using a
different mask, the semiconductor patterns (including ele-
ments 230, 240) and the data patterns (including elements
245, 250, and 260) may be formed using a same mask. The
mask may be, for example, a slit mask partially patterning an
aperture portion or a two-tone mask forming a different thick-
ness in each area, etc.
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[0067] FIG. 7 is a cross-sectional view showing a fourth
mask process in the method of manufacturing the thin film
transistor substrate according to the first exemplary embodi-
ment of the present invention.

[0068] Referring to FIG. 7, a protective layer 270 covering
a data pattern is formed on a lower substrate 200 and pat-
terned by a photolithography process using a fourth mask to
form first and second contact holes 310 and 320 exposing
parts of the first electrode 300, as well as a pixel contact hole
280 exposing a drain electrode 250. Herein, the first contact
hole 310 is formed in an area where the conductive dot 140
will be formed, and the cross sectional area of the conductive
dot 140 in the region between substrates 10 and 20 is greater
than the cross sectional area of the first contact hole 310 at the
opening of first contact hole 310. In some embodiments, the
protective layer 270 is formed of the same inorganic insulat-
ing material as that of the gate insulating layer 220, while in
some embodiments protective layer 270 may be formed of an
organic insulating material.

[0069] FIG.8isacross-sectional view showing a fifth mask
process in the method of manufacturing the thin film transis-
tor substrate according to the first exemplary embodiment of
the present invention.

[0070] Referringto FIG. 8, a transparent conductive pattern
including a pixel electrode 290 connected to a drain electrode
250 via a pixel contact hole 280 and a second electrode 330
connected to the first electrode 300 via the first and second
contactholes 310 and 320 is formed on a protective layer 270.
The pixel electrode 290 and the second electrode 330 are
formed by depositing transparent conductive material, such
as ITO (Indium Tin Oxide) or IZO (Indium Zinc Oxide), etc.
on the protective layer 270 and patterning by a photolithog-
raphy process using a fifth mask.

[0071] The conductive dot 140 is formed on the thin film
transistor substrate 20 thus formed, and the thin film transistor
substrate 20 and the color filter substrate 10 on which the
common electrode 130 is formed are sealed by a sealant 150
to form the LCD panel. At this time, the conductive dot 140
supplies the common electrode 130 with the common voltage
supplied from an external power source.

[0072] Meanwhile, the first electrode 300 may be formed of
the same metal material as that of the data pattern elements
such as the source electrode 260, the drain electrode 250, and
the data line 245, etc.

[0073] FIG. 9 is a cross-sectional view showing a cross
section of the LCD panel according to a second exemplary
embodiment of the present invention.

[0074] FIG. 9 shows the same configuration as that of FIG.
2, except that a first electrode 300 is formed of the data metal.
Accordingly, detailed description of elements described
above with reference to FIG. 2 may omitted.

[0075] Referring to FIGS. 1 and 9, the first electrode 300 is
formed of the data metal. Accordingly, the LCD panel further
includes a contact hole connecting the first electrode 300 with
a common voltage supply line 362 formed of a gate metal and
a storage voltage supply line 340.

[0076] Meanwhile, when one or more conductive dots 140
and the connection lines connecting the conductive dots 140
are formed, a contact hole to connect the first electrode 300
and the connection line 350 is also formed. Further, the con-
nection line 350 may be formed of the same metal material as
that of the first electrode 300.

[0077] In some embodiments, the storage voltage supply
line 340, the common voltage supply line 362, and the con-
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nection line 350 may be formed of the data metal layer. FIGS.
10 to 14 are cross-sectional views showing the method of
manufacturing the thin film

[0078] transistor substrate according to the second exem-
plary embodiment of the present invention. FIGS. 10 to 14
show the same processes as those of FIGS. 4 to 8 except that
the first electrode 300 is formed of the data pattern. Accord-
ingly, detailed description of processes described above may
be omitted. The following description refers to FIGS. 1 and
10 to 14.

[0079] FIG. 10 is a cross-sectional view showing a first
mask process in the method of manufacturing the thin film
transistor substrate according to the second exemplary
embodiment of the present invention.

[0080] Referring to FIG. 10, a gate pattern including a gate
line 215, a gate electrode 210, a common voltage supply line
362, a first common pad electrode 361, a storage voltage
supply line 340, and a storage electrode 216, is formed on a
lower substrate 200.

[0081] More specifically, a gate metal layer including a
metal material such as Cr, Al, Mo, Ag, Cu, etc. or alloy thereof
is deposited on the lower substrate 200 using a sputtering or
other appropriate method. Then, a gate pattern including the
gate line 215, the gate electrode 210, the common voltage
supply line 362, the first common pad electrode 361, the
storage voltage supply line 340, and the forked storage elec-
trode 216, is formed using a photolithography process. In
embodiments in which a plurality of the conductive dots is
formed, a connection line 350 connecting conductive dots
140 to one another may also be formed.

[0082] FIG. 11 is a cross-sectional view showing a second
mask process in the method of manufacturing the thin film
transistor substrate according to the second exemplary
embodiment of the present invention.

[0083] Referring to FIG. 11, a gate insulating layer 220
covering the gate pattern, the active layer 230 formed on the
gate insulating layer 220 of amorphous silicon, and the ohmic
contact layer 240 formed of impurity doped amorphous sili-
con are deposited and then patterned by a photolithography
process using a second mask to form semiconductor patterns
including layers 230 and 240.

[0084] FIG. 12 is a cross-sectional view showing a third
mask process in the method of manufacturing the thin film
transistor substrate according to the second exemplary
embodiment of the present invention.

[0085] Referring to FIG. 12, a data pattern including the
data line 245 crossing the gate line 215, a source electrode 260
connected to the data line 245, and a drain electrode 250, as
well as a first electrode 300 facing the source electrode 260
are formed on the gate insulating layer 220 and the semicon-
ductor patterns including layers 230 and 240. The first com-
mon pad electrode 361 of the common voltage pad 360 to be
connected to an external power source is formed of the data
metal layer, not the gate metal layer, and thus may be con-
nected to the first electrode 300. If a plurality of conductive
dots 140 is formed, the connection line 350 connecting con-
ductive dots 140 to one another may also be formed ofthe data
metal layer. The data pattern is formed by depositing the data
metal layer and then patterning the data metal layer using a
photolithography process. In some embodiments, the data
metal layer may include a metal, for example, Al, Mo, Cu, Cr,
Ti, etc. or alloy thereof. The active layer 230 is exposed by
removing a portion of the ohmic contact layer 240 between
the source electrode 260 and the drain electrode 250.
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[0086] In some embodiments, the semiconductor pattern
and the data pattern may be simultaneously formed by depos-
iting a gate insulation layer, an active layer, an impurity doped
ohmic contact layer, and a data metal layer. The deposited
layers may then be patterned by the photolithography process
using one mask.

[0087] FIG. 13 is a cross-sectional view showing a fourth
mask process in the method of manufacturing the thin film
transistor substrate according to the second exemplary
embodiment of the present invention.

[0088] Referring to FIG. 13, the protective layer 270 cov-
ering the data pattern is formed on the lower substrate 200 and
then patterned to form the first and second contact holes 310,
320 exposing the first electrode 300, the pixel contact hole
280 exposing the drain electrode 250, and a further contact
hole exposing part of the first electrode 300 connecting the
first electrode 300 and the storage voltage supply line 340.
Herein, the first contact hole 310 is formed in an area where
the conductive dot will be formed, and the cross sectional area
of the conductive dot 140 in the region between substrates 10
and 20 is greater than the cross sectional area of the first
contact hole 310 at the opening of first contact hole 310. The
protective layer 270 may be formed of the same inorganic
insulating material as that of the gate insulating layer 220, or
may be formed of an organic insulating material.

[0089] FIG. 14 is a cross-sectional view showing a fifth
mask process in the method of manufacturing the thin film
transistor substrate according to the second exemplary
embodiment of the present invention.

[0090] Referring to FIG. 14, a transparent conductive pat-
tern, including the pixel electrode 290 connected to the drain
electrode 250 via the pixel contact hole 280 and the second
electrode 330 connected to the first electrode 300 via the first
and second contact holes 310, 320 is formed on the protective
layer 270. The pixel electrode 290 and the second electrode
330 are formed by depositing transparent conductive material
suchas ITO (Indium Tin Oxide), IZO (Indium Zinc Oxide), or
other appropriate material on the protective layer 270 and
then patterning using a photolithography process.

[0091] As described above, according to the LCD panel and
the method of manufacturing the same according to the
present invention, in the area in which the conductive dot
formed between the color filter substrate and the thin film
transistor substrate supplying the common voltage is formed,
the cross sectional area of the conductive dot is greater than
the cross sectional area of the opening of the first contact hole.
The conductive dot is formed to cover the contact holes and an
area adjacent the periphery of the contact holes. As a result,
erosion of the electrode due to the penetration of humidity
may be prevented.

[0092] Further, a contact hole reducing the contact resis-
tance between electrodes is also formed, thereby preventing
an increase of the contact resistance between the electrodes.

[0093] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.
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What is claimed is:

1. A liquid crystal display panel-comprising:

a common electrode disposed on an upper substrate;

a first electrode disposed on a lower substrate opposing the
upper substrate, and configured to receive a common
voltage;

an insulating layer disposed on the first electrode, and
having contact holes exposing the first electrode;

a second electrode disposed on the insulating layer, and
contacting the first electrode through the contact holes;
and

a conductive contact member contacting the common elec-
trode and the second electrode, and supplying the com-
mon electrode with the common voltage,

wherein the conductive contact member overlaps a whole
area of at least one of the contact holes.

2. The liquid crystal display panel of claim 1, further com-

prising:

a gate line disposed on the lower substrate;

a data line crossing the gate line;

a thin film transistor connected to the gate line and the data
line; and

a pixel electrode connected to the thin film transistor,

wherein the first electrode is disposed on the same layer as
the gate line.

3. The liquid crystal display panel of claim 2, wherein the
first electrode comprises at least one of chromium, aluminum,
copper, molybdenum, silver, a chromium alloy, an aluminum
alloy, a copper alloy, a molybdenum alloy, or a silver alloy.

4. The liquid crystal display panel of claim 3, further com-
prising:

a storage voltage supply line;

a storage electrode connected to the storage voltage supply

line, and overlapping the pixel electrode.

5. The liquid crystal display panel of claim 4, wherein the
storage voltage supply line is connected to the first electrode.

6. The liquid crystal display panel of claim 1, further com-
prising:

a gate line disposed on the lower substrate;

a data line crossing the gate line;

a thin film transistor connected to the gate line and the data

line; and

a pixel electrode connected to the thin film transistor,

wherein the first electrode is disposed on the same layer as
the data line.

7. The liquid crystal display panel of claim 6, wherein the
first electrode comprises at least one of chromium, aluminum,
copper, molybdenum, titanium, a chromium alloy, an alumi-
num alloy, a copper alloy, a molybdenum alloy or a titanium
alloy.

8. The liquid crystal display panel of claim 7, further com-
prising:

a storage voltage supply line;

a storage electrode connected to the storage voltage supply

line, and overlapping the pixel electrode.

9. The liquid crystal display panel of claim 8, wherein the
storage voltage supply line is connected to the first electrode.

10. The liquid crystal display panel of claim 1, further
comprising;

a storage voltage supply line;

a storage electrode connected to the storage voltage supply

line, and overlapping the pixel electrode.

11. The liquid crystal display panel of claim 10, wherein
the storage voltage supply line is connected to the first
electrode.
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